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(54) CHANNEL QUALITY FEEDBACK METHOD AND APPARATUS

(57) The present application discloses a channel
quality feedback method and apparatus. The method in-
cludes: a first terminal receives indication information
sent by a second terminal, where the indication informa-
tion is used to instruct the first terminal to send a channel
quality indicator and/or a rank indicator to the second
terminal. The first terminal generates a media access
control element MAC CE, where the MAC CE includes
the channel quality indicator and/or the rank indicator.
The first terminal sends the MAC CE to the second ter-
minal. The first terminal sends the MAC CE including the
channel quality indicator and/or the rank indicator to the
second terminal, so that the channel quality feedback of
the first terminal to the second terminal is completed
through the channel quality indicator and/or the rank in-
dicator, thereby realizing the channel quality feedback
between terminals, and solving the technical problem
that channel quality feedback cannot be carried out be-
tween devices in device-to-device communication.
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Description

TECHNICAL FIELD

[0001] The present application relates to the field of
communication technology, and in particular, to a chan-
nel quality feedback method and apparatus.

BACKGROUND

[0002] Device-to-device communication is a sidelink
transmission technology. Device-to-device communica-
tion adopts a manner of terminal-to-terminal direct com-
munication, and thus has higher spectrum efficiency and
lower transmission delay.
[0003] However, in existing device-to-device commu-
nication, channel quality feedback cannot be carried out.
Therefore, there is a technical problem that channel qual-
ity feedback cannot be carried out between devices in
device-to-device communication.

SUMMARY

[0004] The present application provides a channel
quality feedback method and apparatus to solve the tech-
nical problem that channel quality feedback cannot be
carried out between devices in device-to-device commu-
nication.
[0005] In a first aspect, a specific embodiment of the
present application provides a channel quality feedback
method, including:

receiving, by a first terminal, indication information
sent by a second terminal, where the indication in-
formation is used to instruct the first terminal to send
a channel quality indicator and/or a rank indicator to
the second terminal;
generating, by the first terminal, a media access con-
trol element MAC CE, where the MAC CE includes
the channel quality indicator and/or the rank indica-
tor; and
sending, by the first terminal, the MAC CE to the
second terminal.

[0006] In a second aspect, a specific embodiment of
the present application provides a channel quality feed-
back apparatus, including:

a receiving module, configured for a first terminal to
receive indication information sent by a second ter-
minal, where the indication information is used to
instruct the first terminal to send a channel quality
indicator and/or a rank indicator to the second ter-
minal;
a generating module, configured for the first terminal
to generate a media access control element MAC
CE, where the MAC CE includes the channel quality
indicator and/or the rank indicator; and

a sending module, configured for the first terminal to
send the MAC CE to the second terminal.

[0007] In a third aspect, a specific embodiment of the
present application provides a terminal device, where the
terminal device includes a processor and a memory, the
memory stores a transmission program which is runnable
on the processor, and when the processor executes the
program, any of the above channel quality feedback
method is implemented.
[0008] In a fourth aspect, a specific embodiment of the
present application provides a computer-readable stor-
age medium storing a computer program, where when
the computer program is executed, any of the above
channel quality feedback method is implemented.
[0009] In a fifth aspect, a specific embodiment of the
present application provides a computer program prod-
uct, where the computer program product is stored in a
non-transitory computer-readable storage medium, and
when the computer program is executed, any of the
above channel quality feedback method is implemented.
[0010] In a sixth aspect, a specific implementation of
the present application provides a chip including a proc-
essor, configured to call a computer program from a
memory and run the computer program, and a device
installed with the chip executes any of the above channel
quality feedback method.
[0011] In a seventh aspect, a specific embodiment of
the present application provides a computer program,
and when the computer program is executed, any of the
above channel quality feedback method is implemented.
[0012] The technical solutions provided by the specific
embodiments of the present application may include the
following beneficial effects:
a first terminal receives indication information sent by a
second terminal, where the indication information is used
to instruct the first terminal to send a channel quality in-
dicator and/or a rank indicator to the second terminal.
The first terminal generates a media access control ele-
ment MAC CE, where the MAC CE includes the channel
quality indicator and/or the rank indicator. The first ter-
minal sends the MAC CE to the second terminal. The
first terminal sends the MAC CE including the channel
quality indicator and/or the rank indicator to the second
terminal, so that the channel quality feedback of the first
terminal to the second terminal is completed through the
channel quality indicator and/or the rank indicator, there-
by realizing the channel quality feedback between termi-
nals, and solving the technical problem that channel qual-
ity feedback cannot be carried out between devices in
device-to-device communication.
[0013] It should be understood that the above general
description and the following detailed description are only
illustrative but do not limit the present application.

BRIEF DESCRIPTION OF DRAWINGS

[0014] The accompanying drawings herein are incor-
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porated into the specification and constitute part of the
specification, which show embodiments consistent with
the present application, and are used together with the
specification to explain the principle of the present appli-
cation.

FIG. 1 is a network architecture diagram of a com-
munication system where a specific embodiment of
the present application may be applied;
FIG. 2 is a network architecture diagram of a com-
munication system where a specific embodiment of
the present application may be applied;
FIG. 3 is a flowchart of a channel quality feedback
method according to a specific embodiment of the
present application;
FIG. 4 is a flowchart of a channel quality feedback
method according to an embodiment of the present
application;
FIG. 5 is an apparatus block diagram for implement-
ing the channel quality feedback method according
to various embodiments of the present disclosure;
FIG. 6 is a schematic hardware structural diagram
of a channel quality feedback apparatus provided by
an embodiment of the present application.

DESCRIPTION OF EMBODIMENTS

[0015] Here, illustrative embodiments will be described
in detail, and examples thereof are shown in the accom-
panying drawings. When the following description relates
to the accompanying drawings, unless otherwise indicat-
ed, a same number in different accompanying drawings
represents same or similar elements. The embodiments
described in the following illustrative embodiments do
not represent all embodiments consistent with the spe-
cific embodiments of the present application. On the con-
trary, they are only examples of the method and appa-
ratus consistent with some aspects of the present appli-
cation as detailed in the appended claims. Based on the
specific embodiments in the present application, all other
specific embodiments obtained by those skilled in the art
without making creative effort belong to the protection
scope of the present application.
[0016] FIG. 1 and FIG. 2 are system architecture of a
communication system where the following specific em-
bodiments of the present application in the following may
be applied. The system architecture includes: a base sta-
tion A, a terminal B and a terminal C.
[0017] Device-to-device communication is a sidelink
(Sidelink) transmission technology based on D2D (De-
vice-to-Device, device to device), which is different from
a manner in which communication data is received or
sent through a base station in a traditional cellular sys-
tem. Device-to-device communication adopts a manner
of terminal-to-terminal direct communication, and thus,
has higher spectrum efficiency and lower transmission
delay. There is no design of medium access control el-
ement (Medium Access Control Control Element, MAC

CE) in the sidelink. In 3GPP (3rd Generation Partnership
Project, third-generation mobile communication stand-
ardization organization), two transmission modes are de-
fined: mode A and mode B.
[0018] Mode A: a transmission resource of a terminal
is allocated by a base station, and the terminal performs
data transmission on the sidelink according to the re-
source allocated by the base station; the base station
may allocate a resource to the terminal for single trans-
mission, or allocate a resource to the terminal for semi-
static transmission.
[0019] Mode B: a terminal selects a resource in a re-
source pool for data transmission.
[0020] In device-to-device communication, communi-
cation between the terminal B and the terminal C may
be performed through the base station A, or the commu-
nication between the terminal B and the terminal C may
be performed directly without through the base station
A. In device-to-device communication, channel quality
feedback cannot be carried out between the terminal B
and the terminal C. Therefore, there is a technical prob-
lem that channel quality feedback cannot be carried out
between devices in device-to-device communication.
The following specific embodiments of the present appli-
cation will describe in detail how to carry out channel
quality feedback between the terminal B and the terminal
C.
[0021] In the system architecture, an example commu-
nication system may be a global system of mobile com-
munication (Global System of Mobile communication,
GSM) system, a code division multiple access (Code Di-
vision Multiple Access, CDMA) system, a wideband code
division multiple access (Wideband Code Division Mul-
tiple Access, WCDMA) system, a general packet radio
service (General Packet Radio Service, GPRS), a long
term evolution (Long Term Evolution, LTE) system, an
LTE frequency division duplex (Frequency Division Du-
plex, FDD) system, an LTE time division duplex (Time
Division Duplex, TDD) system, an advanced long term
evolution (Advanced long term evolution, LTE-A) system,
a new radio (New Radio, NR) system, an evolution sys-
tem of NR system, an LTE-based access to unlicensed
spectrum (LTE-based access to unlicensed spectrum,
LTE-U) system, a new radio based access to unlicensed
spectrum (New Radio based access to unlicensed spec-
trum, NR-U), a universal mobile telecommunications sys-
tem (Universal Mobile Telecommunications System,
UMTS), a worldwide interoperability for microwave ac-
cess (Worldwide Interoperability for Microwave Access,
WiMAX) communication system, wireless local area net-
works (Wireless Local Area Networks, WLAN), wireless
fidelity (Wireless Fidelity, WiFi), next generation commu-
nication system or other communication systems.
[0022] Generally speaking, traditional communication
systems support a limited number of connections and
are easy to implement. However, with the development
of communication technology, mobile communication
systems will not only support traditional communication,
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but also support, for example, device-to-device (Device
to Device, D2D) communication, machine to machine
(Machine to Machine, M2M) communication, machine
type communication (Machine Type Communication,
MTC), vehicle to vehicle (Vehicle to Vehicle, V2V) com-
munication, vehicle to X (Vehicle to X, V2X), etc. The
embodiments of the present application may also be ap-
plied to these communication systems.
[0023] The example communication system specifical-
ly includes a network device and a terminal. When the
terminal accesses a mobile communication network pro-
vided by a network device, the terminal and the network
device may be communicatively connected through a
wireless link. A communication connection mode may be
a single-connection mode, a dual-connection mode or a
multi-connection mode, but when the communication
connection mode is the single-connection mode, the net-
work device may be an LTE base station or an NR base
station (also known as gNB base station), when the com-
munication mode is the dual-connection mode (which,
specifically, may be realized by carrier aggregation CA
technology or multiple network devices), and when the
terminal is connected to multiple network devices, the
multiple network devices may be a primary base station
MCG and a secondary base station SCG, and data back-
haul is performed between base stations through a back-
haul link backhaul. The primary base station may be an
LTE base station, and the secondary base station may
be an LTE base station, or the primary base station may
be an NR base station, and the secondary base station
may be an LTE base station, or the primary base station
may be an NR base station, and the secondary base
station may be an NR base station. A receiving-side RLC
entity described in the specific embodiments of the
present application may be a terminal, or software (such
as a protocol stack) and/or hardware (such as a modem)
in the terminal. Similarly, a transmitting-side RLC entity
may be a network device, or software (such as protocol
stack) and/or hardware (such as a modem) in the network
device.
[0024] In the specific embodiments of the present ap-
plication, terms "network" and "system" are often used
alternately, and those skilled in the art can understand
their meaning.
[0025] The terminal involved in the specific embodi-
ments of the present application may include various
handheld devices with unlimited communication func-
tion, vehicle-mounted devices, wearable devices, com-
puting devices or other processing devices connected to
wireless modems, as well as various forms of user equip-
ment (User Equipment, UE), mobile station (Mobile Sta-
tion, MS) and terminal device (terminal device), etc. For
ease of description, the above-mentioned devices are
collectively referred to as terminal.
[0026] In addition, the terms "system" and "network"
herein are often used interchangeably. The term "and/or"
herein is only an association relationship describing as-
sociation objects, indicating that there can be three rela-

tionships, for example, A and/or B, which can mean that
there are three situations: A exists alone, A and B exist
at the same time, and B exists alone. In addition, the
character "/" herein generally means that front and rear
associated objects are in an "or" relationship.
[0027] It should be understood that in the specific em-
bodiments of the present application, "B corresponding
to A" means that B is associated with A, and B can be
determined according to A. However, it should also be
understood that determining B according to A does not
mean determining B only according to A, which may also
be determining B according to A and/or other information.
[0028] FIG. 3 is a flowchart of a channel quality feed-
back method according to a specific embodiment of the
present application. As shown in FIG. 3, the channel qual-
ity feedback method may include the following steps.
[0029] In step 130, a first terminal receives indication
information sent by a second terminal.
[0030] The first terminal is a receiving terminal and the
second terminal is a sending terminal, and the first ter-
minal receives indication information sent by the second
terminal, where the indication information is used to in-
struct the first terminal to send a channel quality indicator
(Channel Quality Indicator, CQI) and/or a rank indicator
(Rank Indicator, RI) to the second terminal. In a sidelink
communication system of device-to-device communica-
tion, the channel quality indicator and the rank indicator
are used to implement channel quality feedback between
the first terminal and the second terminal. The first ter-
minal completes the channel quality feedback of the first
terminal to the second terminal by sending the channel
quality indicator and/or the rank indicator to the second
terminal.
[0031] In step 150, the first terminal generates a media
access control element MAC CE.
[0032] The first terminal generates a media access
control element MAC CE, where the MAC CE includes
the channel quality indicator and/or the rank indicator.
Channel quality feedback is performed through the chan-
nel quality indicator and/or the rank indicator.
[0033] In step 170, the first terminal sends the MAC
CE to the second terminal.
[0034] In the sidelink communication system of device-
to-device communication, the first terminal sends the
MAC CE including the channel quality indicator and/or
the rank indicator to the second terminal, and the second
terminal receives the MAC CE, so that the channel quality
feedback between the first terminal and the second ter-
minal is implemented.
[0035] This embodiment realizes that the first terminal
sends the channel quality indicator and/or the rank indi-
cator to the second terminal according to the instruction
of the indication information sent by the second terminal,
realizes the channel quality feedback between devices
in device-to-device communication, and realizes the de-
sign of the MAC CE in the sidelink communication sys-
tem, thereby solving the technical problem that channel
quality feedback cannot be carried out between devices
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in device-to-device communication.
[0036] In an illustrative embodiment, a specific flow of
step 150 in the embodiment corresponding to FIG. 3 in-
cludes the following steps in another embodiment:
generate or update the MAC CE according to latest in-
dication information.
[0037] After the second terminal sends the indication
information to the first terminal, when the second terminal
does not receive the MAC CE fed back by the first termi-
nal, the second terminal may also send the indication
information used for instructing the first terminal to send
the channel quality indicator and/or the rank indicator to
the first terminal. After receiving the indication informa-
tion, the first terminal restarts a timer. The timer is con-
figured to determine whether the channel quality feed-
back action of instructing the first terminal to generate
the MAC CE including the channel quality indicator
and/or the rank indicator according to the indication in-
formation expires. If the first terminal has generated the
MAC CE according to the indication information at this
time, the first terminal updates the generated MAC CE
according to the latest received indication information. If
the first terminal has not generated the MAC CE accord-
ing to the indication information, the first terminal gener-
ates the MAC CE according to the indication information.
The indication information may be a channel state infor-
mation measurement reference signal. The channel
state information measurement reference signal is used
for the first terminal to obtain the channel quality indicator
and/or the rank indicator according to the measurement
reference signal. The first terminal measures channel
quality according to the channel measurement reference
signal, so as to obtain the channel quality indicator and/or
the rank indicator according to a measurement result.
[0038] This embodiment realizes that the MAC CE in-
cluding the channel quality indicator and/or the rank in-
dicator is generated or updated according to the latest
indication information, and when the second terminal
does not receive the feedback, the indication information
may be sent to the first terminal again to ensure that the
MAC CE for channel quality feedback can be success-
fully fed back.
[0039] In an illustrative embodiment, after step 130 in
the embodiment corresponding to FIG. 3 above, the
channel quality feedback method may include the follow-
ing step:
start or restart the timer.
[0040] The timer is configured to determine whether
the channel quality feedback action of instructing the first
terminal to generate the MAC CE including the channel
quality indicator and/or the rank indicator according to
the indication information expires. After receiving the in-
dication information sent by the second terminal, the first
terminal starts or restarts the timer to ensure that the
timer can accurately determine whether the channel
quality feedback action of generating the MAC CE includ-
ing the channel quality indicator and/or the rank indicator
by the first terminal expires.

[0041] Timing duration of the timer is configured in any
of the following manners: the timing duration configured
by a network, the timing duration configured in advance,
the timing duration configured by the second terminal.
[0042] The specific flow of step 150 in the embodiment
corresponding to FIG. 3 includes the following step in
another embodiment:
the first terminal generates the MAC CE when the timer
has not expired, or when the timer is running.
[0043] When the timer has not expired, or when the
timer is running, which means that the channel quality
feedback action of instructing the first terminal to gener-
ate the MAC CE including the channel quality indicator
and/or the rank indicator according to the indication in-
formation has not expired. At this time, the first terminal
generates the MAC CE according to the indication infor-
mation.
[0044] This embodiment realizes monitoring the chan-
nel quality feedback action through the timer.
[0045] In an illustrative embodiment, the channel qual-
ity feedback method may include the following step:
the first terminal cancels or stops generating the MAC
CE when the timer expires.
[0046] When the timer expires, the first terminal deter-
mines that the channel quality feedback action has ex-
pired. At this time, the first terminal stops generating the
MAC CE and/or cancels generating the MAC CE.
[0047] In an illustrative embodiment, after step 150 or
step 170 in the embodiment corresponding to FIG. 3
above, the channel quality feedback method may include
the following step:
stop the timer.
[0048] After the MAC CE including the channel quality
indicator and/or the rank indicator is generated, which
means that the channel quality feedback action of in-
structing the first terminal to generate the MAC CE in-
cluding the channel quality indicator and/or the rank in-
dicator has been completed, the timer is stopped at this
time.
[0049] Or, after the MAC CE including the channel
quality indicator and/or the rank indicator is sent, which
means that the channel quality feedback action of in-
structing the first terminal to generate the MAC CE in-
cluding the channel quality indicator and/or the rank in-
dicator has been completed, and the timer is stopped at
this time.
[0050] In an illustrative embodiment, the channel qual-
ity indicator includes:
a channel quality indicator conditioned on a rank indicat-
ed by the rank indicator and/or a channel quality indicator
conditioned on a rank not indicated by the rank indicator.
[0051] The channel quality indicator may include the
channel quality indicator conditioned on the rank indicat-
ed by the rank indicator and/or the channel quality indi-
cator conditioned on the rank not indicated by the rank
indicator. In an illustrative specific embodiment, when
the rank indicated by the rank indicator is 1, the channel
quality indicator may include a channel quality indicator
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conditioned on the rank of 1, and may also include a
channel quality indicator when the rank is not 1.
[0052] In an illustrative embodiment, the channel qual-
ity indicator includes:
the channel quality indicator conditioned on at least one
rank.
[0053] The channel quality indicator includes the chan-
nel quality indicator conditioned on at least one rank. In
an illustrative specific embodiment, the channel quality
indicator may be a channel quality indicator conditioned
on a rank of 1, may be a channel quality indicator condi-
tioned on a rank of 2, or may be channel quality indicators
conditioned on ranks of 1 and 2. The rank is configured
in any of the following manners: the rank configured by
a network or the rank configured in advance or the rank
configured by the second terminal.
[0054] In an illustrative embodiment, the channel qual-
ity feedback method may include the following step:
configure a logical channel identity LCID corresponding
to the MAC CE.
[0055] The logical channel identity (Logical Channel
Identity, LCID) is used to indicate that the MAC CE in-
cludes the channel quality indicator and/or the rank indi-
cator. LCID is data in a medium access control protocol
data unit (Medium Access Control Packet Data Unit,
MAC PDU) corresponding to the MAC CE, and one LCID
corresponds to one MAC CE. One LCID may be used to
send information of including the channel quality indicator
and/or the rank indicator, or two LCIDs may be used to
send information of including the channel quality indicator
and the rank indicator, respectively. The LCID includes
an LCID for indicating that the MAC CE includes the chan-
nel quality indicator and an LCID for indicating that the
MAC CE includes the rank indicator. One LCID is used
for indicating that the MAC CE includes the channel qual-
ity indicator and one LCID is used for indicating that the
MAC CE includes the rank indicator. The LCID is used
to indicate an MAC CE including the channel quality in-
dicator conditioned on at least one rank. In an illustrative
specific embodiment, the LCID may be used to indicate
an MAC CE including a channel quality indicator condi-
tioned on a rank of 1, may also be used to indicate an
MAC CE including a channel quality indicator conditioned
on a rank of 2, and may also indicate an MAC CE includ-
ing channel quality indicators conditioned on ranks of 1
and 2.
[0056] The LCID is also used to indicate an MAC CE
including at least one rank indicator. In an illustrative spe-
cific embodiment, the LCID may be used to indicate an
MAC CE which includes a rank indicator indicating a rank
of 1 or an MAC CE which includes a rank indicator indi-
cating a rank of 2.
[0057] The LCID is configured in any of the following
manners: the LCID configured by a network, the LCID
configured in advance, the LCID configured by the sec-
ond terminal.
[0058] In an illustrative embodiment, the channel qual-
ity feedback method may include the following step:

determine a priority.
[0059] The priority is used to, when a medium access
control protocol data unit MAC PDU carrying the MAC
CE is generated, determine a priority order of the MAC
CE and other data than the MAC CE in the MAC PDU;
and/or, the priority is used to determine priority indication
information included in a physical layer control channel
when the MAC PDU is transmitted.
[0060] The MAC PDU includes the MAC CE and the
LCID corresponding to the MAC CE. The first terminal
sends the MAC CE including the channel quality indicator
and/or the rank indicator to the second terminal by send-
ing the MAC PDU to the second terminal. The priority is
used to determine the priority order of the MAC CE and
other data in the MAC PDU when the MAC PDU is gen-
erated, and/or determine the priority indication informa-
tion included in the physical layer control channel when
the MAC PDU including the MAC CE is transmitted,
where the priority indication information is the priority of
sending the MAC PDU.
[0061] The priority is configured in any of the following
manners: defining the priority by a protocol, configuring
the priority by a network, the priority configured in ad-
vance, configuring the priority by the second terminal.
[0062] The embodiment realizes determining, through
the priority, the priority order between the MAC CE and
other data in the MAC PDU, and/or the priority indication
information included in the physical layer control channel.
[0063] In an illustrative embodiment, the channel qual-
ity feedback method may include the following step:
determine a hybrid automatic repeat request attribute of
the MAC CE.
[0064] The hybrid automatic repeat request (Hybrid
Automatic Repeat reQuest, HARQ) attribute includes:
whether to require a hybrid automatic repeat request
feedback, and/or different hybrid automatic repeat re-
quest feedback modes. In an illustrative specific embod-
iment, the hybrid automatic repeat request attribute may
be a range in which a terminal needs to perform hybrid
automatic repeat request attribute HARQ feedback, i.e.,
feedback of ACK (Acknowledgement, acknowledge-
ment) or NACK (Negative Acknowledgement, negative
acknowledgement), and it is also possible to feedback
ACK or NACK on a same feedback resource, or feedback
ACK or NACK on different feedback resources.
[0065] This embodiment realizes determining feed-
back status of the hybrid automatic repeat request ac-
cording to the hybrid automatic repeat request attribute.
[0066] FIG. 4 is a flowchart of a channel quality feed-
back method according to an embodiment of the present
application. As shown in FIG. 4, the method includes the
following steps.
[0067] In step 110, a second terminal sends indication
information to a first terminal.
[0068] In step 130, the first terminal receives the indi-
cation information sent by the second terminal.
[0069] After receiving the indication information sent
by the second terminal, the first terminal starts or restarts
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a timer. Timing duration of the timer is configured in any
of the following manners: the timing duration configured
by a network, the timing duration configured in advance,
the timing duration configured by the second terminal.
The first terminal generates the MAC CE when the timer
has not expired, or when the timer is running. The first
terminal cancels or stops generating the MAC CE when
the timer expires.
[0070] In step 150, the first terminal generates a media
access control element MAC CE.
[0071] After the second terminal sends the indication
information to the first terminal, when the second terminal
does not receive the MAC CE fed back by the first termi-
nal, the first terminal may also receive the indication in-
formation sent by the second terminal, and at this time,
the timer is restarted, and the first terminal generates or
updates the MAC CE according to the latest indication
information.
[0072] In an illustrative specific embodiment, a channel
quality indicator and/or a rank indicator may be transmit-
ted by one MAC CE. At this time, when both the channel
quality indicator and the rank indicator are included in
the MAC CE, the channel quality indicator includes the
channel quality indicator conditioned on a rank indicated
by the rank indicator and/or the channel quality indicator
conditioned on a rank not indicated by the rank indicator.
When the MAC CE includes only a channel quality indi-
cator or a rank indicator, it is needed to configure a logical
channel identity (LCID) of at least one byte corresponding
to the MAC CE, where the LCID is used to indicate wheth-
er the MAC CE includes the channel quality indicator or
the rank indicator. When the MAC CE includes only the
channel quality indicator, the channel quality indicator
includes the channel quality indicator conditioned on at
least one rank. When the MAC CE includes only the rank
indicator, the MAC CE including at least one rank indi-
cator needs to be indicated through the LCID, and the
MAC CE including the channel quality indicator condi-
tioned on at least one rank needs to be indicated through
the LCID.
[0073] In an illustrative specific embodiment, the chan-
nel quality indicator and the rank indicator may be sent
by two MAC CEs. At this time, the logical channel identity
LCID corresponding to the MAC CE needs to be config-
ured, which is used to indicate whether the channel qual-
ity indicator or the rank indicator is included in the MAC
CE. The channel quality indicator includes a channel
quality indicator conditioned on a rank indicated by the
rank indicator and/or a channel quality indicator condi-
tioned on a rank not indicated by the rank indicator. The
LCID is configured in any of the following manners: the
LCID configured by a network, the LCID configured in
advance, the LCID configured by the second terminal.
[0074] In step 170, the first terminal sends the MAC
CE to the second terminal.
[0075] When the first terminal sends the MAC CE to
the second terminal, a priority is determined, where the
priority is used to, when a medium access control protocol

data unit MAC PDU carrying the MAC CE is generated,
determine a priority order of the MAC CE and other data
than the MAC CE in the MAC PDU; and/or, the priority
is used to determine priority indication information includ-
ed in a physical layer control channel when the MAC PDU
is transmitted. The priority is configured in any of the fol-
lowing manners: defining the priority by a protocol, con-
figuring the priority by a network, the priority configured
in advance, configuring the priority by the second termi-
nal. When the first terminal sends the MAC CE to the
second terminal, a hybrid automatic repeat request at-
tribute of the MAC CE is determined, where the hybrid
automatic repeat request attribute includes: whether to
require a hybrid automatic repeat request feedback,
and/or different hybrid automatic repeat request feed-
back modes.
[0076] FIG. 5 is an apparatus block diagram for imple-
menting the channel quality feedback method according
to various embodiments of the present disclosure. As
shown in FIG. 5, the apparatus includes, but is not limited
to, a receiving module 230, a generating module 250 and
a sending module 270.
[0077] The receiving module 230 is configured for a
first terminal to receive indication information sent by a
second terminal, where the indication information is used
to instruct the first terminal to send a channel quality in-
dicator and/or a rank indicator to the second terminal.
[0078] The generating module 250 is configured for
the first terminal to generate a media access control el-
ement MAC CE, where the MAC CE includes the channel
quality indicator and/or the rank indicator.
[0079] The sending module 270 is configured for the
first terminal to send the MAC CE to the second terminal.
[0080] The implementation process of the functions
and roles of various modules in this embodiment and
other part not described or defined in detail are described
in the above embodiments and will not be repeated here.
[0081] In an illustrative embodiment, the generating
module 250 is further configured to:
generate or update the MAC CE according to latest in-
dication information.
[0082] In an illustrative embodiment, the channel qual-
ity feedback apparatus further includes:

a timer starting module, configured to start or restart
a timer; and
the generating module 250 is further configured to:
generate, for the first terminal, the MAC CE when
the timer has not expired, or when the timer is run-
ning.

[0083] In an illustrative embodiment, the channel qual-
ity feedback apparatus further includes:
a stopping module, configured to cancel or stop gener-
ating the MAC CE by the first terminal when the timer
expires.
[0084] In an illustrative embodiment, the channel qual-
ity feedback apparatus further includes:

11 12 



EP 4 037 430 A1

8

5

10

15

20

25

30

35

40

45

50

55

a timer stopping module, configured to stop the timer.
[0085] In an illustrative embodiment, timing duration of
the timer is configured in any of the following manners:
the timing duration configured by a network, the timing
duration configured in advance, the timing duration con-
figured by the second terminal.
[0086] In an illustrative embodiment, the channel qual-
ity indicator includes:
a channel quality indicator conditioned on a rank indicat-
ed by the rank indicator and/or a channel quality indicator
conditioned on a rank not indicated by the rank indicator.
[0087] In an illustrative embodiment, the channel qual-
ity indicator includes:
the channel quality indicator conditioned on at least one
rank.
[0088] In an illustrative embodiment, the channel qual-
ity feedback apparatus further includes:
a configuring module, configured to configure a logical
channel identity LCID corresponding to the MAC CE,
where the LCID is used to indicate that the MAC CE in-
cludes the channel quality indicator and/or the rank indi-
cator.
[0089] In an illustrative embodiment, the LCID in-
cludes:
an LCID used to indicate that the MAC CE includes the
channel quality indicator and an LCID used to indicate
that the MAC CE includes the rank indicator.
[0090] In an illustrative embodiment, the LCID is used
to indicate the channel quality indicator conditioned on
at least one rank.
[0091] In an illustrative embodiment, the LCID is used
to indicate a MAC CE including at least one rank indicator.
[0092] In an illustrative embodiment, the LCID is con-
figured in any of the following manners:
the LCID configured by a network, the LCID configured
in advance, the LCID configured by the second terminal.
[0093] In an illustrative embodiment, the channel qual-
ity feedback apparatus further includes:

a determining module, configured to determine a pri-
ority, where the priority is used to, when a medium
access control protocol data unit MAC PDU carrying
the MAC CE is generated, determine a priority order
of the MAC CE and other data than the MAC CE in
the MAC PDU; and/or,
the priority is used to determine priority indication
information included in a physical layer control chan-
nel when the MAC PDU is transmitted.

[0094] In an illustrative embodiment, the priority is con-
figured in any of the following manners: defining the pri-
ority by a protocol, or configuring the priority by a network,
the priority configured in advance, or configuring the pri-
ority by the second terminal.
[0095] In an illustrative embodiment, the channel qual-
ity feedback apparatus further includes:
an attribute determining module, configured to determine
a hybrid automatic repeat request attribute of the MAC

CE.
[0096] In an illustrative embodiment, the hybrid auto-
matic repeat request attribute includes:
whether to require a hybrid automatic repeat request
feedback, and/or different hybrid automatic repeat re-
quest feedback modes.
[0097] For the implementation process of the functions
and roles of various modules in the above apparatus,
please refer to the implementation process of corre-
sponding steps in any channel quality feedback method
provided by the above specific embodiments, which will
not be repeated here.
[0098] FIG. 6 is a hardware structural diagram of an
apparatus for channel quality feedback provided by an
embodiment of the present application. As shown in FIG.
6, a terminal device includes a processor 310 and a mem-
ory 320. Communication connection between the above
components of the terminal device may be implemented
through a bus system.
[0099] The processor 310 may also be an independent
component, or may be a collective name for multiple
processing elements. For example, it may be a CPU, an
ASIC, or one or more integrated circuits configured to
implement the above method, such as at least one mi-
croprocessor DSP, or at least one programmable gate
array FPGA, etc.
[0100] The memory 320 stores a program which is run-
nable on the processor 310, and when the processor 310
executes the program, part or all of the steps of the chan-
nel quality feedback method in the specific embodiments
of the above method are implemented.
[0101] A specific embodiment of the present applica-
tion also provides a computer-readable storage medium,
where the computer-readable storage medium stores a
computer program, and when the computer program is
executed, part or all of the steps of the channel quality
feedback method as described in the above specific em-
bodiments of the method are implemented.
[0102] A specific embodiment of the present applica-
tion also provides a computer program product, where
the computer program product is stored in a non-transi-
tory computer-readable storage medium, and when the
computer program is executed, part or all of the steps of
the channel quality feedback method as described in the
above specific embodiments of the method are imple-
mented. The computer program product may be a soft-
ware installation package.
[0103] A specific embodiment of the present applica-
tion also provides a chip including a processor configured
to call a computer program from a memory and run the
computer program, and a device installed with the chip
executes part or all of the steps of the channel quality
feedback method as described in the above specific em-
bodiments of the method.
[0104] A specific embodiment of the present applica-
tion also provides a computer program, and when the
computer program is executed, part or all of the steps of
the channel quality feedback method as described in the
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above specific embodiments of the method are imple-
mented.
[0105] The steps of the method or algorithm described
in the specific embodiments of the present application
may be implemented in a hardware manner, or may be
implemented in a manner in which a processor executes
software instructions. Software indications may be com-
posed of corresponding software modules, the software
modules may be stored in a random access memory
(Random Access Memory, RAM), a flash memory, a read
only memory (Read Only Memory, ROM), an erasable
programmable read only memory (Erasable Programma-
ble ROM, EPROM), an electrically erasable programma-
ble read only memory (Electrically EPROM EEPROM),
a register, a hard disk, a portable hard disk, a compact
disc read-only memory (CD-ROM), or any other form of
storage medium well known in the art. An illustrative stor-
age medium is coupled to the processor so that the proc-
essor can read information from the storage medium and
can write information to the storage medium. Of course,
the storage medium may also be an integral part of the
processor. The processor and storage medium may be
located in an ASIC. In addition, the ASIC may be located
in an access network device, a target network device, or
a core network device. Of course, the processor and the
storage medium may also exist in the access network
device, the target network device or the core network
device as discrete components.
[0106] Those skilled in the art should appreciate that
in one or more of the above examples, the functions de-
scribed in the specific embodiments of the present ap-
plication may be implemented in whole or in part by soft-
ware, hardware, firmware or any combination thereof.
When implemented by software, it may be implemented
in the form of a computer program product in whole or in
part. The computer program product includes one or
more computer instructions. When the computer pro-
gram instructions are loaded and executed on a compu-
ter, the processes or functions described in the specific
embodiments of the present application are generated
in whole or in part. The computer may be a general-pur-
pose computer, a special-purpose computer, a computer
network, or other programmable devices. The computer
instructions may be stored in a computer-readable stor-
age medium or transmitted from a computer-readable
storage medium to another. For example, the computer
instructions may be transmitted from a website, a com-
puter, a server or a data center to another website, com-
puter, server or data center through a wired (such as
coaxial cable, optical fiber, digital subscriber line (Digital
Subscriber Line, DSL)) or wireless (such as infrared,
wireless, microwave, etc.) manner. The computer-read-
able storage medium may be any available medium that
can be accessed by a computer, or a data storage device
such as a server, a data center, etc. integrated with one
or more available media. The available medium may be
a magnetic medium (for example, a floppy disk, a hard
disk, a magnetic tape), an optical media (for example, a

digital video disc (Digital Video Disc, DVD)), or a semi-
conductor media (for example, a solid state disk (Solid
State Disk SSD)), etc.
[0107] The specific embodiments described above fur-
ther detail the purpose, technical solution and beneficial
effects of the specific embodiments of the present appli-
cation. It should be understood that the above are only
the specific embodiments of the specific embodiments
of the present application and are not used to limit the
protection scope of the specific embodiments of the
present application. Any modification, equivalent re-
placement, improvement, etc. made on the basis of the
technical solutions of the specific embodiments of the
present application shall be included in the protection
scope of the specific embodiments of the present appli-
cation.
[0108] It should be understood that the present appli-
cation is not limited to the precise structure that has been
described above and shown in the drawings, and various
modifications and changes may be performed without
departing from its scope. The scope of the present ap-
plication is limited only by the appended claims.

Claims

1. A channel quality feedback method, comprising:

receiving, by a first terminal, indication informa-
tion sent by a second terminal, wherein the in-
dication information is used to instruct the first
terminal to send a channel quality indicator
and/or a rank indicator to the second terminal;
generating, by the first terminal, a media access
control element MAC CE, wherein the MAC CE
comprises the channel quality indicator and/or
the rank indicator; and
sending, by the first terminal, the MAC CE to the
second terminal.

2. The method according to claim 1, wherein the gen-
erating, by the first terminal, the media access con-
trol element MAC CE, comprises:
generating or updating the MAC CE according to lat-
est indication information.

3. The method according to claim 1 or 2, wherein after
the receiving, by the first terminal, the indication in-
formation sent by the second terminal, the method
further comprises:

starting or restarting a timer; and
the generating, by the first terminal, the media
access control element MAC CE, comprises:
generating or updating, by the first terminal, the
MAC CE when the timer does not expire, or
when the timer is running.
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4. The method according to claim 3, wherein the meth-
od further comprises:
canceling or stopping, by the first terminal, generat-
ing the MAC CE when the timer expires.

5. The method according to any one of claims 1 to 4,
wherein after the generating, by the first terminal,
the media access control element MAC CE, or after
the sending, by the first terminal, the MAC CE to the
second terminal, the method further comprises:
stopping a timer.

6. The method according to any one of claims 1 to 5,
wherein timing duration of a timer is configured in
any of following manners:
the timing duration configured by a network, the tim-
ing duration configured in advance, the timing dura-
tion configured by the second terminal.

7. The method according to claim 1, wherein the chan-
nel quality indicator comprises:
a channel quality indicator conditioned on a rank in-
dicated by the rank indicator and/or a channel quality
indicator conditioned on a rank not indicated by the
rank indicator.

8. The method according to claim 1, wherein the chan-
nel quality indicator comprises:
the channel quality indicator conditioned on at least
one rank.

9. The method according to claim 1, wherein the meth-
od further comprises:
configuring a logical channel identity LCID corre-
sponding to the MAC CE, wherein the LCID is used
to indicate that the MAC CE comprises the channel
quality indicator and/or the rank indicator.

10. The method according to claim 9, wherein the LCID
comprises:
an LCID used to indicate that the MAC CE comprises
the channel quality indicator and an LCID used to
indicate that the MAC CE comprises the rank indi-
cator.

11. The method according to claim 9, wherein the LCID
is used to indicate a MAC CE comprising the channel
quality indicator conditioned on at least one rank.

12. The method according to claim 9, wherein the LCID
is used to indicate a MAC CE comprising at least
one rank indicator.

13. The method according to any one of claims 9 to 12,
wherein the LCID is configured in any of following
manners:
the LCID configured by a network, the LCID config-
ured in advance, the LCID configured by the second

terminal.

14. The method according to any one of claims 1 to 13,
wherein the method further comprises:

determining a priority; wherein the priority is
used to, when a medium access control protocol
data unit MAC PDU carrying the MAC CE is gen-
erated, determine a priority order of the MAC
CE and other data than the MAC CE in the MAC
PDU; and/or,
the priority is used to determine priority indica-
tion information comprised in a physical layer
control channel when the MAC PDU is transmit-
ted.

15. The method according to claim 14, wherein the pri-
ority is configured in any of following manners: de-
fining the priority by a protocol, configuring the pri-
ority by a network, the priority configured in advance,
configuring the priority by the second terminal.

16. The method according to claim 1, wherein the meth-
od further comprises:
determining a hybrid automatic repeat request at-
tribute of the MAC CE.

17. The method according to claim 16, wherein the hy-
brid automatic repeat request attribute comprises:
whether to require a hybrid automatic repeat request
feedback, and/or different hybrid automatic repeat
request feedback modes.

18. A channel quality feedback apparatus, wherein the
apparatus comprises:

a receiving module, configured for a first terminal
to receive indication information sent by a sec-
ond terminal, wherein the indication information
is used to instruct the first terminal to send a
channel quality indicator and/or the rank indica-
tor to the second terminal;
a generating module, configured for the first ter-
minal to generate a media access control ele-
ment MAC CE, wherein the MAC CE comprises
the channel quality indicator and/or the rank in-
dicator; and
a sending module, configured for the first termi-
nal to send the MAC CE to the second terminal.

19. The apparatus according to claim 18, wherein the
generating module is further configured to:
generate or update the MAC CE according to latest
indication information.

20. The apparatus according to claim 18 or 19, wherein
the apparatus further comprises:
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a timer starting module, configured to start or
restart a timer; and
the generating module is further configured to:
generate or update, for the first terminal, the
MAC CE when the timer does not expire, or
when the timer is running.

21. The apparatus according to claim 20, wherein the
apparatus further comprises:
a stopping module, configured to cancel or stop gen-
erating the MAC CE by the first terminal when the
timer expires.

22. The apparatus according to any one of claims 18 to
21, wherein the apparatus further comprises:
a timer stopping module, configured to stop a timer.

23. The apparatus according to any one of claims 18 to
22, wherein timing duration of a timer is configured
in any of following manners:
the timing duration configured by a network, the tim-
ing duration configured in advance, the timing dura-
tion configured by the second terminal.

24. The apparatus according to claim 18, wherein the
channel quality indicator comprises:
a channel quality indicator conditioned on a rank in-
dicated by the rank indicator and/or a channel quality
indicator conditioned on a rank not indicated by the
rank indicator.

25. The apparatus according to claim 18, wherein the
channel quality indicator comprises:
the channel quality indicator conditioned on at least
one rank.

26. The apparatus according to claim 18, wherein the
apparatus further comprises:
a configuring module, configured to configure a log-
ical channel identity LCID corresponding to the MAC
CE, wherein the LCID is used to indicate that the
MAC CE comprises the channel quality indicator
and/or the rank indicator.

27. The apparatus according to claim 26, wherein the
LCID comprises:
an LCID used to indicate that the MAC CE comprises
the channel quality indicator and an LCID used to
indicate that the MAC CE comprises the rank indi-
cator.

28. The apparatus according to claim 26, wherein the
LCID is used to indicate a MAC CE comprising the
channel quality indicator conditioned on at least one
rank.

29. The apparatus according to claim 26, wherein the
LCID is used to indicate a MAC CE comprising at

least one rank indicator.

30. The apparatus according to any one of claims 26 to
29, wherein the LCID is configured in any of following
manners:
the LCID configured by a network, the LCID config-
ured in advance, the LCID configured by the second
terminal.

31. The apparatus according to any one of claims 18 to
30, wherein the apparatus further comprises:

a determining module, configured to determine
a priority; wherein the priority is used to, when
a medium access control protocol data unit MAC
PDU carrying the MAC CE is generated, deter-
mine a priority order of the MAC CE and other
data than the MAC CE in the MAC PDU; and/or,
the priority is used to determine priority indica-
tion information comprised in a physical layer
control channel when the MAC PDU is transmit-
ted.

32. The apparatus according to claim 31, wherein the
priority is configured in any of following manners:
defining the priority by a protocol, or configuring the
priority by a network, or the priority configured in ad-
vance, or configuring the priority by the second ter-
minal.

33. The apparatus according to claim 18, wherein the
apparatus further comprises:
an attribute determining module, configured to de-
termine a hybrid automatic repeat request attribute
of the MAC CE.

34. The apparatus according to claim 33, wherein the
hybrid automatic repeat request attribute comprises:
whether to require a hybrid automatic repeat request
feedback, and/or different hybrid automatic repeat
request feedback modes.

35. A terminal device comprising a processor and a
memory, wherein the memory stores a program
which is runnable on the processor, and when the
processor executes the program, the channel quality
feedback method according to any one of claims 1
to 17 is implemented.

36. A computer-readable storage medium storing a
computer program, wherein when the computer pro-
gram is executed, the channel quality feedback
method according to any one of claims 1 to 17 is
implemented.

37. A computer program product, wherein the computer
program product is stored in a non-transitory com-
puter-readable storage medium, and when the com-

19 20 



EP 4 037 430 A1

12

5

10

15

20

25

30

35

40

45

50

55

puter program is executed, the channel quality feed-
back method according to any one of claims 1 to 17
is implemented.

38. A chip, wherein the chip comprises a processor, con-
figured to call a computer program from a memory
and run the computer program, and a device in-
stalled with the chip executes the channel quality
feedback method according to any one of claims 1
to 17.

39. A computer program, wherein when the computer
program is executed, the channel quality feedback
method according to any one of claims 1 to 17 is
implemented.
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